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Seslatanee of Yarioualy Chemically Balanced 18-8 

Stainlee» Steeli la Varlom Conditions of Hardneae       ( ^ 

to Perforation by yiak^Slimilatlng ProJeetllaa 

1. Ag part of a general program of derelopmmt of body armor 
eoiq>oaent aaterlale*, teate hay« recently been donftaoted at thie arsenal 
on three different «hemlcalljr balanced 18-8 (type 502) stainless steels 
In l/k hard, 1/2 hard and full hard tempers. 

2. Increaelng the nlckal content from 7^ to 9,5^ brought about 
an Increase In yield strength and a decrease In elongation whereas the 
tensile strength remained subatantlally unaffected. These lover 
elongation values are reflected In a generally Inferior resistance to 
perforation exhibited by the steels containing greater amounts of 
nickel. Howevert the resistance of even the best of these steels is 
considerably inferior to that of Hadfield manganese steel of equivalent 
weight. 

3. Samples of 18-8 (typo 302) stalnlese steel In three different 
alloys, each in three different conditions of hardness, wero submitted 
by the Republic Steel Corporation. Hardness and thiekness determinations 
v#re made at this arsenal and are included in Table 1, which also sets 
out the results of the tests for resistance to perforation. Samples 
were clamped rigidly to wooden ballistic frames and impaoted fairly In 
unsupported areas with oal. .U5 steel-jacketed ball projectiles and 
with cal. .22 fragment-simnlatlng projectiles, (*-22, Chemical analysis 
and physical properties, as determined in the laboratories of the 
supplier, appear in Table II, Pigure 1 graphically represents the results 
of the firing tests as a function of Rockwell "0" hardness values. 

1.  0.0, H22.3/7l(c) - Win ^70.5/7^3(0), dated 28 September 191+3. 

^ Watertown Arsenal Laboratory Memorandum Report No, Wil 762/253, 
"Öevelopment of a Projectile, to Be Used in Testing Body Armor, 
to Simulate Pragments of a 20 mm. H.I. Projectile" 7 January I9IA. 
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k.      Examination of the data In Table II dlscloset a decrease in 

elongation and an increase in yield strength accompanying an increase 
in nickel content while the tensile strength remains essentially 
unchanged.   Thus the best combination of tensile strength and elongation 
is realised when the nickel content is lower.    Consistent with past 
experience^ the materials best combining these two characterletics are 
roost resistant to flalB-simulating projectile perforation.   Therefore, 
the 7^ nickel alloy affords highest resistance to perforation by both 
cal.  .U5 steel-Jacketed ball projectiles and cal.  .22 flakr-slmulating 
projectiles.    Among the samples of any one alloy there was a slight 
tendency for the softer specimens to be somewhat more resistant. 

5.     However, the general lerel of resistance of even the best 
specimens WRB BO considerably lower than that of Hadfield manganese steel 
of equivalent weight as to discourage the further consideration of steels 
of this typo as prospective components. 

1 1    'in. 1  1 

3.  Watertown Arsenal Laboratory Memorandum Report No. WAL 710/692, 
"Resistance of Monel Metal and Two High-Nickel Alloys of Various 
Hardnesses to Perforation by riak>.Simulating Projectiles", 
11 September ISkk, 

J. T. SULLIVAN 
Asst. Engineer 

APPROVED: 

'S, A. Matthews 
Major, Ordnance Dept. 
Chief, Armor Section 
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ABSTRACT: 

The resistance of chemically balanced 18-8 stainless steel in various conditions of hardness to 
perforation by flak-simulating pro]ectiles"was studied. Tests disclose a decrease in elongation 
and an increase in yield strength is accompanied by an increase in Ni content while the tensile 
strength remains essentially unchanged. The best combination of tensile strength and elongation 
is realized when the Ni content is lower. The materials best combining these two characteristics 
are most resistant to flak-simulating projectile perforation. Therefore, the 7% NI alloy affords 
highest resistance to perforation by both, cal. .45 steel-Jacketed ball projectiles and cal. .22 flak- 
simulating projectiles. Among the samples of any one alloy there was a slight tendency for the 
softer specimens to be somewhat more resistant. The general level of resistance of even the best 
specimens was considerably less than that of Uadfleld manganese steel. 
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